Hematologic and serum biochemical tests were used to monitor the health of 3 groups of bison in an experimental study of tuberculosis. Bison were randomly assigned to Mycobacterium bovis-infected, M. bovis -sensitized, and uninfected control groups. Hematologic measurements included total and differential leukocyte counts, hemoglobin (Hb), packed cell volume (PCV), fibrinogen, and plasma proteins. Biochemical tests included serum urea nitrogen, creatinine, aspartate amino transferase, sorbitol dehydrogenase, serum calcium, and serum phosphorus.
Definitive information is not available comparing biochemical and hematologic values of normal and
Mycobacterium bovis -infected bison. Information on normal bison is limited to 1 collection from 2 herds of American bison in Kansas 3, 7 and 1 collection from a European bison in the Bronx Zoo. l Because biochemical and hematologic values are widely used in evaluating the health status of animals, there is need for this information.
The objective of the study reported here was to determine the serum biochemical and hematologic values of normal and M. bovis -infected American bison and to compare them with similar data of cattle.
Materials and methods
Animals. Eighteen yearling male and female bison, originating from a herd in which tuberculosis or paratuberculosis had not been diagnosed, were used. Also, the herd of origin had no positive reactions to the tuberculin skin test given during the year before the study was initiated. The bison were randomly divided into 3 groups of 6 animals. Bison to be inoculated with M. bovis were housed in an isolation facility with appropriate filters in the air supply and exhaust system. The other bison were maintained in a loose housing facility on another premise.
Inoculations. Mycobacterium bovis isolated from a bison with tuberculosis was used. Details of the culture methods and inoculum preparation have been reported previously. 5, 6 Group I bison each received 0.03 mg (wet weight) of M. bovis culture intratracheally. Group II bison each received 20 mg (wet weight) of heat-killed M. bovis in oil as 0.1 ml of sensitinogen a subcutaneously. Group III bison each received 0.1 ml of phosphate-buffered saline at pH 7.2 intratracheally.
Hematology and serum biochemistry. Seven-milliliter vacuum tubes b were used for collection of blood for serum biochemical and hematologic tests. The tubes for hematology contained Na-ethylenediaminetetraacetic acid (Na-EDTA) anticoagulant. Blood was collected at 2-4-mo intervals during the study. Total leukocyte counts were made on a particle counter, c and differential counts were made on smears stained with a modified Wright's stain d using standard counting techniques. Hematocrit determinations were made using a microhematocrit centrifuge' and hemoglobin values were obtained with a hemoglobinometer. f Plasma proteins were measured by a refractometer. g Fibrinogen levels were determined by a refractometer on the plasma in microhematocrit tubes that had been incubated in a 57 C water bath for 3 min and recentrifuged. The postincubation refractometer value was subtracted from the plasma protein value and multiplied by 1,000.
Blood samples for serum biochemical tests were allowed to clot for several hr, then centrifuged, and the serum was 
Results
The values for hematologic tests are shown in Table  1 , and the values for serum biochemical tests are shown Table 2 for the 3 groups of bison. The morphology of bison erythrocytes, leukocytes, and platelets is comparable to that for cattle. The mean value for blood monocytes in group I bison was 394, and for groups II and III they were 60 and 58, respectively. Lymphocytes in group I bison also were slightly increased, and the presence of large lymphocytes was more common than for groups II and III. However, all leukocyte values were within normal ranges reported for bison and cattle. Significant differences were not found among groups of bison for any of the hematologic and biochemical tests. The bison data were pooled and compared to normal hematologic (Table 3 ) and biochemical (Table 4 ) values for cattle. The mean values for packed cell volume (PCV) (50.8) and hemoglobin (Hb) * n = number of samples. † PCV = packed cell volume, Hb = hemoglobin, Fib = fibrinogen, PP = plasma proteins, WBC = total leukocyte count, Neut band = banded neutrophils, Neut seg = segmented neutrophils, Lym = lymphocytes, Mono = monocytes, Eos = eosinophils, Bas = basophils.
‡ SD = standard deviation. § Significantly different than the upper limit of normal for cattle (P = 0.05). may have developed to levels of significance in these bison if the infection had been allowed to continue.
(18.4) for bison were significantly different (P = 0.05) from the upper limits for cattle, which were 46 and 15, respectively. The mean bison creatinine level of 2.2 was significantly higher (P = 0.05) than the upper normal value (1.5) for cattle. The mean bison phosphorus value of 8.2 exceeded the upper limit for cattle (8.0), but the difference was not significant (P = 0.05). Bison mean values for fibrinogen, plasma proteins, total leukocyte count, BUN, AST, SDH, and calcium were within the normal ranges reported for cattle.
Comparison of the data for bison to cattle shows that bison values for PCV, Hb, and creatinine are normally higher than those reported for cattle. Investigators should be cautious if they must use cattle reference values for interpretation of hematologic and serum biochemical test results on a sick bison or to monitor general health when normal values for bison have not been established.
Discussion

Sources and manufacturers
The results of this study are in agreement with those reported for hematocrit, Hb, total and differential leukocyte counts, creatinine, and AST for American bison. 3 The increased numbers of monocytes and lymphocytes, including more large lymphocytes in group I bison, are attributed to active tuberculosis infection. At necropsy, 12 months after exposure, M. bovis was isolated from all bison in group I. Lesions typical of bovine tuberculosis were found on histopathologic examination of lymph nodes in 5 of the 6 bison. 6 Lesions were not found in kidneys or liver. Lymphocytosis is a common response to antigenic stimulation and both monocytosis and lymphocytosis may develop in chronic diseases. 2 
